Push-and-pull enteroscopy using the double-balloon technique: method of assessing depth of insertion and training of the enteroscopy technique using the Erlangen Endo-Trainer.
This study was conducted to test a method of measuring the depth of insertion into the small bowel during push-and-pull enteroscopy using the Erlangen Endo-Trainer. Furthermore, the Erlangen Endo-Trainer model for training in the new method of push-and-pull enteroscopy using the double-balloon technique was also evaluated. Specially prepared packages of porcine upper visceral organs were used, including the esophagus, stomach, duodenum, and small bowel, implanted into the Erlangen Endo-Trainer. In the first step of this study, all of the modifications needed to obtain a model useful for training in the new enteroscopy technique were tested, including different lengths of small bowel. In the next step, the Erlangen Endo-Trainer was used to evaluate a special method of measuring the depth of insertion during push-and-pull enteroscopy by comparing estimated insertion depths of 100 cm and 200 cm, marked on the porcine small bowel, with endoscopic insertion depths determined afterwards by measuring the length of the small bowel from the pylorus to the mark on the porcine small bowel. Additionally, the Endotrainer was used to demonstrate the principle of double-balloon enteroscopy and to provide training in this new enteroscopy technique with a lifelike simulation. The modified Erlangen Endo-Trainer proved its value for demonstrating the principle of push-and-pull enteroscopy and for providing training in this enteroscopic technique as well as for testing the measurement method. The evaluation of the measurement method showed that the estimation of the insertion depths was accurate, with a mean deviation of less than 10 %. A total of 13 workshops (seven national and six international), including a total of 97 participants, were carried out between January and August 2004. Under the supervision of one of the authors, pairs of trainees were able to reach the ileal valve or the end of the small bowel from the oral route. The modified Erlangen Endo-Trainer is useful for training in the push-and-pull enteroscopy technique. The new specially developed method of measuring the depth of insertion during push-and-pull enteroscopy seems to be valid.